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Fiftesn Year:z of the Harkness Resesrch Pund

Pive yerrs ago a revort was made susmerizing ten ysurs of resenreh in
imzmnochenistry carried out under ths Harkness Hesesreh Fund, An outline w.: given
(1) of progress made in the study of chemleal substsnces chacteristic of the invading
ewiorobea of infectious dineune, (2) of thre isclati.r for the fir:t time ‘n the ture
ztate of antibodies, thw unimal's blood serum dsfenses ag:inet Inveding microbes, and
the certain characterizetion of thece substunces ac proteins, snd (3) of the clarifies-
tion of two of the sirpler it until then obsoure irsune reactions, or zechenisms by
which cosbhinztion of miarobial substanoe: and defenslve antibodie: cecurz to rroduce
& state of lomunity.

While some of the que-tions thet had been ssked ten yeurs belore apresred
to be satisliotorily answersd, so rany ‘wroblems of imeunity rersined 'nsolved that 1t
seened preferuble to ﬁfta&pt to extend the vowerful new pethods that had been devised
in this laboratory to more coujplex but analogous  roblers, rather than ts stsri ress.prehe
in an entirely Jdifferent flald, The prosent revort, tharefore, deals with extenaions of
the earlier studles during the pust five yeurs,

Avrivsl of Dr. 2. D. Henriksen, n baoterliolegicsl chesist fror Norway,
afforded the oprortunity for contimusti o of the study of the ;roteins of gstreptococci
and for the extension of thas laboratory's jusntitative wetbod for tie study of bacterial
agalutination to this important group of digesse germs., When this worker's return to
Eorway 5% head of the blochemieanl division of the Gacteriologlesl Iwstitute of the
Univeralty of (Oslo wus ;reventsd by the German invasion of his country, his stipend wos
oontinued oy the Commonweslth Fund uniil the work aould be brought to 2 concluzlon
pereitiing Dr. Henriksen's entry 25 redliosl of "loer inte the Horwegisn armed foress in
Canada.,

The study of antibodies wis continued in =z number of drsetions. In

sonneotion with Dr. Hattie E. Alewander's work al the Bebles' [leapitzl on reningitis due
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to influenza bacilli, tha cuantitative nethod was extended to mabbit antiseras to thase
bacilli. 48 & result 1t wos found possible to oroduce gera five to ten tinecs az votent
ug were previously svallable and to purify the antibodles for adrinistration in the
disense. With adequate, measursble doses ths rortality w:s reduced fror slmost 100% to
207 or 25%, A former grrduste student is now collaborasting in ¢ is laborantory witih
Dr. Alexander on extensions of tlhe work under & grant fror the Cormonwe:lth Pund.

Antibodies produced vy one species nay funetion as antigens in snother
gpecies and glve rise to antlbodies to the original sntibodiea. This peculiar phenorenas
haz been studied and brought into orderly relation with the mechanism of antigen-antibod
reactions as now understood, and with the serum-protein ffﬁotian3 to which ths warious
antibodies belong. The differing ch:racteristies of s.tibodles vroduced by the veme
antigen in different species of animsls have also been desoribed mnd in part, at lesst,
correlated and explained,

' The ruantitative preeipitin method, ws oriplrelly worked out, racuired
amounts of antibody n;;rogan ranging fror 0.1 to 1 mg. for grestezt accuraecy. In order
to extend the mwethod to human sera, such as those of ehildren recovered fro- influenzal
meningitis, or of mmeumonia patiente after trestment with sulfa-drugs, it wes neceszary
+o use more sensitive :;roecedures and theze have now bem worked out so thnt one~tenth of
the ahove quantitles may be evtinuted, A4 considerable body of rrecise data is being
accumulated for the firet time on the extent of the immune response in bumen belings.

Since the prineipsl fenturez of the two aimpleét impmne reactions, the pre
cipitin and agglutinin reactions, bad been nade clear, the methods developed were extend:
to a study of the reaction velocity. This wus found to be very muech more rapid thsn had
been anticipated.

4 study wus also begun of couplerent, that hitherto mysteriocus end unstab)
group of substances 1n lmwune serum upon which depend the disposal of many inveding
bacteria by "lysia"™ or solution, the eficient disposal of othsrs by phagoeytosis, or

destruction within the white oells of the blood, and also ithe successful iszsue of rany
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important diagnostio procedures, such as the Bordet-Waaszermenn test for syphilis. Like
antibodies fifteen ye:srs sgo, complenent w .= considered an ideec or s phyaleal stute,
rather than a substance or group of substances. Howsver, by a rigidly controlled ex-
tension of the quantitative precipitin metbod it was found thet the fixation of corple-
rent in immune reactions aectuslly adds wmewsursble amounts of yrotein to the reacting
system. With the help ol this firzt method of weighing the arounts of corplement preozent
in sera the quantities entering into lmrune reasctions were estimsted. It wis found thmt
these amounts were compatible with the theory of immune reactions developed in tlis
labvoratory, and that for the first time & plausible explanati-n could be given, in moderr
selentific terms, of the unique properties of complement., It is hoped to continue this
study after ths war.

With the cutbreak of the war In Burcpe it became obvious that our partiei-
pation was inevitable. Six months before Pearl Harbor the laboratory started en investig
tion ﬁ:; immunization against lobar pneurmonia for the Surgeon (General's office. and it is
belleved that the éueﬁtians involved will have be¢n answered and the project terminated
by next July. Problems of immmity in melarda are also being studied under a Wediesl
Resaaich Couneil contract, and work on this was sterted nonths befors the contrret went
into effect, In both of these problems the assistance of an slready overworked staff of
recidents and internes and of o large body of vedical ztudemts = volunteer subjests hna
been an ingpiring feature. 4 third urgent ;roblem res just come to the laborstory from
the Govornment, so that very 1ittle but war work is now beihg carried out.

During the entire fifteen yesrs the inspiration derived fro- close contact
with oolleagues of the Department of YWedicine and other departments of the Mediesl School
and Presbyterian Hosplital has been 2n indispensible stimulus. Ior would such progress as
hag bean rade been rosaible without the unfailing encouragement and wise and under-tsndin

counsel ol Dr. Pelmer.



Since inception of the liboratory the following have been enguged
in its notivities:

Dr, lichael Heldelbarger 192¢ ~
Dr, Forrest £. Kendall 1928 - 1936
¥r. C. M. Soo lioo (techknician) 1928 -
# Dr, Richard H., P. Sia (Peiping) 1929 - 1930
t br. Arthur E. 0. Yenzel 1930 - 1928
¥rs. John 0'Neill {ocustodisun) 1930 -
Dr. Elvin &, Kabat : 1933 - 1937
Dr. Herbert E. Stokinger 1934 ~ W39
Dr. Henry %W. Scherp 1934 - 1925
# Dr, Torsten Teorell (Stockholr) 1975
# Dr. D, L. Shrivastava (Calcuttis) 1935 ~ 1236
Dr. Henry P, Treffers 1936 - 1942
Dr. A. J. Weil 1936
Dr. Maurice Stacey (Birminghum, Pnpland) 1937
# Dr. P, Grebar (Paris) 1937 - 1938
Mr. Barnard Davis 1937 ~ 1938
+ Dr. Sulo &, Karisla 19238 - 1940
tr, ¥anfred Hoyer 1938 -
Dr. Bertil Joseshason {Stockholm) 1939
¥ Dr. Sverre D. lenriksen (0slo) 1929 - 1941
’rs.0ntherine ¥, C, VacPheraon 1929 -~
§ Dr. Otto G. Bier (Szo Puole) 1941
s Dr, Samuel Kalger 1942
Tt Miss Greciela Leyton-Ramirez (Santiage, Chils)19/2-
** 1ss Betty Robinson 1943 -

# Rockefeller Foundation Fellows
+ National Tuberculosis Associsticrn Fallow
## On Wsr Department pneumonla racesrch project

I Fellow of the Horweglan Malthe and Pusteur “oundations; Cornmonweslth Fund Fellow.
;i Routh fimerican Fellow of the John Simon Guggenheim Memorial Foundati n.

Kimball Fellow of Barnard College.

Approxirately ninety pupers from the lsborstory hve been published
during the fifteen-yezr peried.



